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(54) PRINTED WIRING BOARD AND ITS 
MANUFACTURE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a high-reliability 
printed wiring board having less warp and torsion, and 
its manufacturing method, wherein metal wirings are 
firmly stuck to a board, and are connected to conductive 
pastes filling in through holes electrically and 
mechanically stably. 

SOLUTION: This printed wiring board has a plurality of 
sheet boards consisting of an organic nonwoven fabric 
100 of a density of 0.8g/cm 3 or more and resin formation 
layers 101 containing an inorganic insulating filter 
formed on its both sides, and two or more electrode 
layers 106. Through holes 103 are formed in the 
direction of thickness of the above-mentioned sheet 
board, and are filled up with conductive resin 
formations 104. And it has a multilayer interconnection 
construction having a construction wherein electrical 
connection is performed at every electrode layer. 



(a) 



(b) 



(c) 



(d) 



(e) 



(f) 



(9) 



100 



3L 



102 
§^100 

MOl 



M0! 

102 

' 100 
.10) 




104 



Vk>6 



COPYRIGHT: (C)1997,JPO 



<i9)b*btosw (jp). (12) §f] 4§ It £ (a) , (iDmmmkmm 

' -321399 

(43)&gBB ¥fiE9^(1997)12^12B 









nu o iv i / uo 


con 
o o u 


nu da 1/Uo ooub 


T/11 
l/ll 


7128— IF 

f 1£0 ID 


1/11 KT 

I/H N 


0/4U 




3/40 K 


3/46 




3/46 N 






G 






tmS^t KMX H;RJH©&25 OL (£ 11 H) 


(2i)mas^ 


ft«m- 134023 


(71)fflKA 000005821 








(22)ffiHB 


¥£85K1996)5S29B 


*RJ&HJ*rt>*?Pmi006*ifi 






(72)f6W* »- 


















(74)ftSA 8& 


(54) [&9!CD**H 


70 > hEB«*«fc^©Hjg*S 





(57) [gift] 

CPS] g«i£JgEJg*s&@Cdg^U S3?L(C5t 
fc£5ttc}&&<*ftfc < taDfttf>4>J0:t,\ 

[asifc^s] mmmv 4 v -tstimm&jmi® i 

0 1 Sr^MtC^UcffigO. 8gr/cm 3 tl±<D*l& 

1 0 O^&i&gfe©^- h««£ 2 
±<DSffiJa 1 0 6 l5fS->->SffiOJ5$^lSj(C 

ft. fl!ie»ffl?i i o 3 ccssstttstjiiitflja 

«310 4#3t«3ft. SS®B*«:S«we«iSft/c«r 
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[ftftlf}#©iSffl] 

mttfrhtih's- v mm>mz £isncga?i#i&j?ss 

mwccg^r 4 ieh^ * - s n-c t » * c £ 
y>hE«R. 

[is^3] tmimy ^7-A5, Al, o, '. Mg 
O. S i C. S i O, fccfctfA 1 Nt&3fcO>6a«ti£:J> 
t£< tfe-or*4sB^l, fS^J^tciBiS©?"';:/ 

?z®mwtm<m®ffi-c$>ztamm i . 3*312 tee 
* !i i>x 7 * j - jwaaiao** y -f s f« 

CI|J»I7 ] ' ««©*&«*&?to^Si^14£^*t 
-CftSHMOSl . it**! 2 CCIBSS©^ 'J > h ESS. 

£j«»tT5fc©-C*5iB*I7 tCEtS©-/ y > hEM 
& 

Cft*^9 ] »sttfflniiffl««j4J©^)3as ; f-©ss 

§#8 0~9 2. 5M%©8EHt?*Slt^l . It* 

«2ccse«©yy>hBe^«. 

sa. -v*rh. *g. te*>6atfn*iJ>«c< it— ?©& 
mdktb**>t>Kz>n*J39 tciBSs©7- y > h es& 
inm i i i attt? -f 7-*«»5iaft©«flMttt 

^BIifflfiS«5)S?rHaDK:^ Gfc*a»» 0 . 8g/cm' 
«±©W«S^F»TB^5^i^- l-ttW**»*U 
«rfB->- U*Stt©l5ffiK:. 

■Cix- hgfi*m£?3fc&. C©«>- hSfi«»©i53 

«tti4©F"ra(c&jiSf§£&»)£fc>i* *{cs«#tt£ira 
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&JS>S£j?T>£^ ^ - >tc^ * - - > d^-5 C £ £1$gfc£ 

T & y > k 

(is^ 1 2 ] mm? 4 v-z$tsjm<t<mmt& 
mfumn^imijmic^btcdsm^o. 8g/cm* 

is- bmmum ta. c©^-hg«tm©/i3;& 

io #m©+r«ag£#£mixu £(cc©+raig&#£2ft 
mmu cti6©ra{c^«c< 4fc2^etjb©E«>'^- 

>£Wr£@!SS1££&# U S P>(C-?-©J1-®](C2tSl© 
^BSfc^tt-ettEU ^5rttJJ»JlDEO-Cl!rSS»^b 

(c/s*-i>^*c££!f#&£**^y>hEil&«© 

ciHd 1 3 ] mm? < * -z$tsimit<mmm 
mmm*.®® iwrntcm^. o tc®g.& o. 8 * / c m ■ 

feLh©W«S^fiCT«^e.^S^- 

20 flfrias- — httst*©^®^*^'-^ ^^A^teowwr 
bm&ttnzmc'& c©->- h»«tti4©ms^ 

^©^rass^^ff^x L- , m.&<Dvmrr y > h ebs« 

y > Mfi^«1g5rB!JlB*raS«(**/d,T-(« t )«:«^ 

css^is 1 4 ] mm? < *-*«MMMk©««ffctt 

30 ffiSiifflfiX^l©Jl**s. Wffi^fetfr 50~300wm 

©ffiH-c*iif 1 1 -nxm l 3 ©uTn^cciBK 
©^y>hBB«ig©i«a^rffi. 

is] »«UBE-r4ig©jin«iias#. i 7 o 

~2 6 0'C©|gffi-C* •589*51 1 -S9*« 1 3 ©Of 
h^tCfBtt©^ y > h!3S1g©S!i^ffi. 
Cif*lI16] mWML-$Z>Vk<DlX\EJ)1fi. 2 0-8 
Okg/cm' ©Kfflr*5SS*Sl l-sS*S13© 

t^-rn^tciBix©^ y > h mmm.<onWj^i. 

40 (-©-^-c^s^flg^. mnmcm-mmmoimit 
tt^)i§r*-5is*]si i~it*5i 3©orn^(ciBts 
©yy^hses^sja^ft. 
[S9*I118] itaies?^-^ Ah o, . M 
gO, S i C. S i O, A 1 Nt&**>%a«n5 
i!>^ < £ t-o-C&5IS*9 1 1 -IS*J1 1 3 KIBE© 

^u>MB«as©«am 
Cit*js 1 9 ] msimmm^fmm? < ? -©m»o 
a*j. 2 o ss^yjir * 5iii*re 1 1 -§11*5 1 3 k 
iatt©7- y > k sBSfi©s?is^^. 
so c?a*«2 0] x#*2/tiMs. are 
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mi&J>t>&UtlZ'J>tt< i *>— 3"C**ft*lH 1 1 ~ 

«8i-c*.&i9*Jii i~i9*si 3«cieis©^y>H5 
[in** 2 2 ] ®®&£fmm#. r s 

F££&#£T*i©r&.5f9*>S2 1 CCH*S©7y > 

[19*52 3] .#«ffififll«fi!5«J 1 t I ©^jS1SWi^)?? io 
SES#80~92. 5fiS%©®ffi-C*£sf*J51 1- 

^9 1 3 {cis«©^ y > he&«©i£t:frg. 

«. -7-^^. is. §aa>6ia{*tis4>&< it— 
sass*** 6& 519*152 3 «Btt©^y > msisis© 

[19*52 5] Sii7L©m*i. Fy;WJni. iW*/ 
xu-tf. YAGU-tf. fcJrc/x+i/vu-ifjj^a 
tfhS^i < £ t> 1 or* 589*5 1 1 ~I9*5 1 3© 

<,>-j**i*>«cis*s©7* y > f E*&®iifi#&. 20 

[JWI©lfM«et&gi] 
[000 1] 

^SttSPA* £*©*-?• ffotfftt -en e> % fasten 

te<fctf^©i!B&;fr£K:p-r * fc©-c*>£. 
[0002 ] 

[fi£*©8ffi] ifi*P. *H»tt*SSa«fttt55KS 

«?BB©«l)SRWii"C**a|sai#*^ 'J > hEWRfc J: 30 
OSffig. »MB&fc©*»»*S*ra»S". 

c o o o 3 ] /cii«. ^<*-ctt«as©it^tiS« 

*sD> ^t'^^i^fiE-CiiO. 3mmf'7^S'C^< 

*5jtMT5 ta£*©*H5:ffll»fc|^^-C«g|5a a D©^ 
^E»icnc-5©r. ? ^€ffil->5C<!:«c 

x.6ft t Jfi*£. coBtr^K&tfS^ffi-cfcfJSftS 
«t^{c^-,-c?rt,^. 40 
c o o o 4 ] mkn&o-&m&mi*-zi&tzhL 

fc-«tfKc*o<E>ft-cvs. ctv(t v tf^jsw&fcit&is 

i^r«tJ5X3ti/cfc©-ci>5. 

[0 00 5] C©*'7X-x**^Sfi©-or*5* 
7X-i#+->^BStg«. mtEVitmM «:*>)£< fij 

fr£i8;85gtt©g*{C#CTtt-H>-C** i «t,>*fc 

cn««T©s*(c«t5. so 



[0 00 6] -ffc*>*i. <fc0itSffiKfCiE*a£ms5£l, 

Wc©. CADCCjcSgl&EsgWEitift*. ?6«c4 
&©«fc !J/h&©X.rt/-*-JK&*£ 5/ces!>©/jNS©g®A: 
©?12»k:*i»t F y ;WtoI#H*t{cft9<%fiLtK: K 'J 
AftlltCSr -5 3 X < ft o T L $ 5 . 

[ o o o 7 ] $ /c. xh-x-frtemc-s&nm* v * 

K.£ 5S®i©^fiSI?IW^©^^©*-C»S L/ 
1^©-C«ftt,». XJb-*-JU©3fc>5&(C«§&„ D D 
£H£-r £ C £ *st?# C © <fc 5 &nH.&tt$HS 
fiCCfefrfefe-r. #-©:/'; 7 U^©±ffi£TE££X 
*-*-AK cfc *) ttSUftfCSIffc l/TflWES ttfcPaBBS® 

[0 00 8] *cc. c©<k5&ss«:*tu Sffign 

KSSSSirr^S (ttM¥0 5-7784 0-^) . C© 
7y > hE««©IKIi«MS*H4Kmr. 
[0 00 9] C©^S«v irai//c<fc5<c^7X-x# 
*2^»R*ffll»*C4ft<. *«H©^ta«JCiglSfk14 
WlB*d8IS*teS'-h»«tt4 0 1*ffll». C©S« 
»CU- tf-ttlltCfcORjl^^^fiSO. C©Sii^(C 
Wttt-^h4 02«iSH/ 1 'X«C. c©*Stt©± 
TSn«clB?g4 0 3 *tt9£*Hir. C©B«#l44*n^ 

ttciOff^nsPiaDSfi. isJ:CfC©Mffi^y>hS 

*t>. C©tBS'<*-x>*-f*CiK<fc9Sfc«:£JBfb 
[00 10] C©i9WWJ©^y>hBliaHRtt. ® 

an.*!i»4*r; tts©tta. ffit©Bratc-r>^- 

[00 11] 

*©«WETtt. WtSS©^*SW^6ft5Sfi*tl4?:ffll> 
[0012] cn«^7XifiCTj«ra««<!: bXm^hM 

IB) ©**6ft*ii*jfl«Er*©K«u. *«a©^«g 

©ntc7ttt«©iuiASffar s c 1 1 a *) . sts^Hi 
(^sfttuns) ©ffa-T*tte* j fi<«c-»Tu*9fc» 

. [ooi3]4fc. c©s«m^fR$s&©ntc}m- 



5 

<bSCC, S«#&£Sl£<t©raKS«tt*4©iiMbiglSK: 
*5 Ltjn,**&lf;<Dm&&ft\? Z> c tic <fc Z t ©rfc 

co o 1 4 ] ttc, m&&®m^-x htmmtwuK 

a.*****. io 
co o 1 5 ] ctx^t. -&Km®m<Dxm;z®®ttt 

flrt©#7-©*S*. KiU'Cir->H'V?)|S«tm« 
#©5t« (£Sg«-C©SSS) fcfTSfcfcettt&Vu* 
«F©JDBE*^t< C©fc«>. 
s&yi/XBSicSilgjjil (flMMtttttlll) ©*^tSJHI 

£*>©-!?&£. 20 
[0016] *fcWW®*fc6*5Flt**»5W*£T 

at'©S^ft*^D. fc©te©g#14£fc^;fcg&ttt4 

z&mmmtz>idt>. s«*y. fcotiio-cstbtts 

©t?&S. t©fc*Jg£. ^^cWtcj:^7"';>hffi 30 
[0017] JttHHttJjeoJ: 9 &tt*©IH*£IIRII 

iacn©d>fti». fiiittofc^y^hEMEftof*© 

[0018] 

[«H*»»TSfc*©#R] *»HK**5^ 'J > h 40 

frSESaiL{ciisi4ffiB§iffl^«»^»$h. stris^-f- 

[0019] *te*»iWC*»3»»*^ i ;> hEWHa*. 

ssk o . 8 e / c m 1 &L±omi&m*m;m> h * s a 

h Sfii 2 ofcl±©^SB£ % . ttEi^- so 
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[0020] mswae^^ru:. ftttft«7 < ?-w 

Ali Oi , MgO. S i C, S i Oi te.fctfA 1 Nt» 

WDW2 OMXtLhtiiCtWSil/l.*. 
[002 1 ] me«fiS(C4st»T»:. MS? .* 7-£^t? 

[0022] trettttcfcl'-Cli. SIKOffttJPFNMr 

*«»iMitt*j««i'c**c©*J»*u». sria«us«c 

tel. >"Ctt. ■HM££fiUMB*i&3r«£# T 5 F ££JiJt 

[0023] i?ie«ifiStctet,>r ivnttttuitiussii 1 
©&jWMM t ©fffcaa«8 o~9 2. 5«a%©effi-c 

£. m. A7i/^, |@, x-^-JrJl/. |g. 18*63 

wns'jHz < 1 1— 3©^Bsatt^*6tt* c tarn t 

[0024] *tc. *§ffltCir>tf>Z-? 'J > hBMBDH 
BS«JH*P5BK:jgfiSLfcSe*J0. 8g/ci' feLh© 

jia?L*»«i/. c©aan«:*«tttn^-x 
©WBK*aB*ttOdtoit. %(csfitm«2niRiioE 

5fc©-c*i. 

[0025] cn^tc. *»^«:*>*>-5^y>hBafi 

©Wft*ffiB. *«7^7-*dt»*Wb©««{tl4fll 
)lifflfiX^)l*WiBK:^(3ct/cSg*i0. 8«/cm' a 

ie->- httS*r©P5iiK:*^-7 **A««»)ffttrt/ 
-h«RtW*»fc«. C©->- hS«tt«©«?^FlSj 

tcga?i*»fi£u. c©«a?itci!i«tt^fls^-xh4 

t5]©*PdSfi(*?:fPflc0. *«CC©*iaS«(*:*2ttffl 
Mb. Ctih<r>m.*>tt< 4fc2Ha±©KS^3»-> 

jsjss^fi-eniEU ^{***n»*nEi/-CB3i2^^b^ 



a? * - =. > y-r * c t tc j: *) rtm 3 ft z> & ©r* 4. 

[0026] Sfc^(C. *^i(C*>*>5^'J > hEBUg 

©sm:&gtt. fm7<v~zsts5tmt<D$mt&® 

±©W«M^fl»tf*>5ft*^-httgtf*m<iU I? 
f2^-httg#©TOC*A-7*;l,A£&9^C'> 

aLxmimtwzzmits t*tEjg2fc©P3ffi7" y 

C0027] ifcitrie^tc^^rt*. < 5-* 
^t?*^b©fft^btt^lJ§ia>iS«5)i©Jl**5 5 0 ~3 0 

on*. aiiRftiErsieoAMiasA* 1 7 o~2 6 o*c 
©SbH-c* * c ttm& ow*. 

C0028] * fc*rBflW5«c*t»rtt. tra&ftiE-f *i» 20 

©»DEfr#2 0~8 0 k g/c ra , ©f5BT'£>-2.C 
R-«J!Sll©l!!lWbtt»l|-C**CiJW* U». 

[0029]* itatBamtcis^xa. mmmy < *> 

-#A 1 1 0 3 . MgO. S i C. SiO, fcJrtfA 1 

■< 7-cr)^jns*s2 oaa%w±r*-5ci*ssfsu 

C>. 30 

[0030] j/cusaatcfcc^rtt. jftewbis«ii§*s 
^sjbisv^'; •< $ K<aiiifa>6a«:ftS4>fc < i t>— ? 
[0031] $fcB?fs«ES(c*j^t:«. ««©?r«ft* 

[0032] *fctMBflWt«c*l»rtt. *«ttWI&HJft 
^©£JS»&iRD??£S#8 0~9 2. 5Se%©© 40 

B-c*sct3&i»*Hr». ifcaEflMBcfa^TH:. £ 

[0033] SfcttBfltttCCblvai. SiI?l©J&?£ 

[0034] «TBl<fc*a9i©7°y > H3Sg«©#JjS 
Ccifttf. *aJM7 4*-«StrtfiJ«^&atfftM! 50 
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£H®CCJ&i& b fcSg 0 . 8g/cm' feLk©*r«®;F 
8mt*a>i=>ft*JfSHSt©S'- hS«£ 2ofeLh©«Bi 

ft. ijgesa?Lcc«st^i!Sffl««)*«3fc«sn. §ms 

BttSJBfcSSCcffigSft. L*>tS3S^f->iSIS14 
^Stiffl^«! £ tfaattfeotttt WtcSSicSiK 3 ft * C 

£tt#s??i53ft. sfi-eo. iachOiJ>atc»wg*geH 
[0035] srsa«JiX©»s t, lx. mmmy 

O, . MgO, S i C. SiO, 
A 1 N&£*6a«tiS4>tt< ti— ye**A. *fc 
JfcB? ./ 7-©j&J0Btf2 0£S%«±-C*S£. 

[00 36] pb»«©»*u>W41/t:. ana?*:? 

<OfflS©«»**^*<a0. ifcfflffctlCCftftft:, ct 
[0037] «re*tt©*?£ L-C. I^Sfbttg} 

[0038] immsffmtb^wt ot. ««©w« 

[0039] 8ifie«l^©»* 1/ u-c. ^Rgsa^f 

is. A7y)A. ». x 9 *ju. n. I9*»p>a 
ctt»*ii>a < t fc-o©^BE<a&^*>p>tt-£ <h» «aa 

iE»/s $ - > i©«ftmeidi/jN 3 < & 0 . 

[0040] fte*ft©*7S bl>ffi& OX. *Stt^JI§ 
«JS^4»©^ySJa^©#^S*S8 0~9 2. 5fiS% 

©eia-c*-5.i. asffi»BtfflfiS«»<fciB«^a'->4© 
attdfiiW^s < tt o . c ti 6 ©n©aa^n£«a < 

[0 0 4 1 ] Etc. *«|«c***^y> hEWfiOM 
S^ffi«:j:ft«. SRt87 ^ ^ - ZStsJmitO&wm 

net/-htts*t©piiH«c. *'<-7 4*A«B9ttc* 

^iaitcBjifl.?rBESL. c©ma?LCc«mi4e})ig-i-^ 
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F£3t«o. **ciriB*/<-7 ■< ;UA^*i/riiriss 
ar#*. 

[0042] *^CC*>*>57' 'J > hlSSSCDSi 

t3ttlfflJ&&Jg£f^Kff^Ucffi£#0. 8g/cm' 
«Jb©*r«»^KWtit**%**^- F#S#£«C§U 

!/- FSfitTOfc&fcSL hS(Ktm«>*3£ 
|S]K:MIiFl3:»fiSU COJBI?LK»W4flMi'*-X F 

E.^U C*ie><DP.5]K:iKc< t<b2M&Lk<DWig.>*2-- 
l"k&TZ®%Wfc*W5L. $ £(C-e©51-§J«C2ft© 

sisss-eft-emeu £<**jjME0TS<ri2&sg{b 

[0043] StC. 5 7 'J > FEISSOK 

«H«Bl««»tirai«C«fiRL*:«lS**0. 8g/ci' 

tw<o«f n«s(**fp«i/. ffi»osa^ »; > naa« 
tnEoriiE»*{t»ii*wfcStf. msm&om®? 

WJ> FE8«£*ia?**. 
(0044] WBcu^r r*mtj ttt**ft«ll 

<«)ii©gfbBa^ias«. ^*rt*«»^k^**tettftj 

©aas fc{j^ws«: j: »j assMT s c 4 #-c» &. 

[0 04 5] S5fc«HE«fiE®»*U»«4 0"C. *®{b 

tt*cMra*^i»5««j/>AT t> c t mmicm±2 
Co 04 6] i/cB>iffi«5S®»*Lt>W4i/-c. Jjn&an 

ET&RKDftM&aUttf 1 7 0-2 6 0 •C©j5B'C*S 
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4. &®ttte8fBt©®{b*W&(cfSt£rt*. 

0-8 0 kg/cm' <D©grc&£4. £JKS4*»SJI 

pa. **wamtmw&mnmimmm*i}*:im 

CO 04 7] W3««0»*U»fIit/t. a»S«*&tS7 
10 4 v-WA 1 , O, ,.MgO, S i C. S i 0, fc£Cf 

Mm? ?-4>82n*tf2 oma%«±-c*-54. s& 
n/c 7- y > f lassfi^a-c t s. 

C 0 0 4 8 ] *fcfl£tttt<D& * U»«4 L"C, «a?l 
©JDXtf. F'JJUOI, if. YAGU- 

1T. feJ:eFx*S'7U~irfe&at2l-i&l>&< ifclo 

•c**4. ma?L©iaioHb. ^fy^fbtcstiEi/fcsa 

20 C0049] 

(iqm niai < a ) - ( g ) «. *&mamim \ 

2 (a) - (f) ttSi0ia|ii^y>HBtt«44»IW8 

»iffiar*-5. B3 (a) - ( f ) «. PC<ai©PI 
5D7*y > hBaSS4*Po1S«*5:fflt^c^)l7 - ') > HK 

30 COO5O]0l<g) «:^r<k 5tc. *HJS^oDHii 

JS 1 0 1 SrSSWafcfiXOfcggO . 8 g/ c m 1 JiLh© 

jw?w««»sss*i. H?ie©a?L«c^tt«}BSiBjsfei o 

C 0 0 5 1 ] C > h iS^ffiOSia^ti. B 
1 <a) fCTT-ri^tc. if*9 0 wmfcBBffltfcOWtS 
40 W^mG^^fliiy- f-S*t 1 0 0£SMiLfc. COW 
«H^»S&*^ttSi/- hStt 1 0 0 4L-C« t 
*tyT5 F (77? F) «Ut (fciittf. ^aiJ«>tt« 

"^^7-" . 1. 5fi-;k S3 : 6. 7m 

m. Iff : 7 2 g/m l ) ©^ISi^ (ttKO. 5 g/c 

0. 8g/cm' feU:©ffig4tt-5J: i 5CCiStar»U> 

CO 05 2] SI (b) tCTnTi^CCMa^^v 
-**tf«lWkttxiJ<*!/(Mjni (fc4A«. Shell ttS? 
50 "EP0NU51B60 " ) Zmm®S51§ 10 14 t"C. 1512 
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^7-liAl, 0, S) («*affi*{t* («) »t;us 
t-t&^A LM - 4 1 . 1 . 9 xxm ) £S«riB&® 

<tttx#* sluice** o 2 ogg%jj$Jjoo. $ e» tciSSfj 

0 0 <0KW£ftM&<D&fil$#W 5 0 y m t tt Z <fc 5 » 10 
J38U WBfljWjtttisP+^BJ^^JCWkKc^* 

Wk«rta*«-^feftTriailofc. l§ras©:frftr. 3 

^(Cfc^-^ODffltC^^Bira 1 0 1 «BfiRLfc. 
[0053]%(CB1 (c) CCTnTJ^tC. COftlKft 
ttttWitRJf 1 0 1 OtffitC* ') X? U>7^ U7 * U- 
htt£©J8«'*l2vm ©*/<- 7 y 1 0 2 £l?aj©i» 

r5 5*-ht,/c. 

'(0054] &<CH1 (d )©£>>«:. ci>**-7 4 

)l&l0 2Z ; 7 5.*-\- O/cStf©^©®^ fC , fci 20 

U-ifJjQI&r?Lg200 y m©gffl?l 1 0 3 £)&J5£L 
fc. 

[0055] £KH 1(e) <CS%T J: 1BKI 1 0 
3<C*«tt-«-Xh 1 0 4*3t«L/c. CCti^ 

-XH0 4B. mnmn. orwiifcf B82 urn© 

i/fc*>©r*s. igm&^-x h i o 4%3t«-r&:£a 30 
r> ©y-^*±«cswi/. asgstt^-x n 04 

«:»/<-7^AAl 0 2©J><bEPfiIt/fc. EflB>Ji£4 1/ 

c©4*. ±m®*?>i-y 1 0 2\tmm^^<D 

ttiMWISn 1 0 1 ©^S©^^E)5±©©t!l?rm 
[0056] %(CtfitHMM 1 0 1 ©«ffia»6ffH7 -r 

;ua 1 0 2 ^Mdu-fett. tMkttttna 1 0 1 ©siffitc 

£JI»g 1 0 5 i UrU* 1 8 it m©iB*SS:te 0 ttttfc. 40 

*or. cctt&rMWinE-rsci si 

fcitattttttttl"! 1 0 1 *WtU cntSBfg 10 5 4 

aWfc»s*ifc. ccr. jjo»yjoEE©&#tt. *s*r6 
Okpf /an 1 ©EE££^fca''<E>§sa>63o#ris> *c 
sr^so. i8o*cr6o»«s. *©&3o£rsssr 

KB Oft:. C©#. miS 1 0 5 ItmtMc&ffifB 1 0 1 
«CJM3#». f-mtfl 0 0 *©£§&* 'J 7 5 F 
(77; K)H*«cJ:orWi*«»*c4tt<«l»i 

1 0 iecs*@(t&S?ft/c. so 
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[0 05 7 ] £fc. COIlfCfcl't. SJSte^-X h 

i 0 4itJ©sas<b^sifcaik$ns*J. *©4*(c&m 
tte}flSM^*©sssemroi©^*iei@(ciii. * 
fc. immE.Thctvmmn*mimtt2 o 1 *©£ 

?L2 0 1 a»0~l vol. %K.lt*). S?L2 0 1 
t>>bZ<t£r>ic. tic. is-Vmtt20 l^tCggL/c 
aiStt^t- * h 2 0 5 ©; W > 5**fls» 2 0 5a Umtt 
i>C tV. mn&^-Z b 2 0 5 4">- hg#2 0 1 4 
©f?®#&flfC*§£0ft:. 

[0 05 8] &&CC01 (g) tc^-rck^CC. &fgi 0 

Lfc. «±©*fficc «fc osffii^ >J > hE»«*«IJSr 4 
ct*ir#fc. 

[0 05 9] cott(cLrfat3ntepqs^>;>hEB 
SKoir»-c«l©flHittlMI*ff ofclW. §®P B 1©« 

WRtt. 4^x^t ? j|ijgt / /c4C^StT^fc»)3. 
3mQr*r.7c. IB?S10 5 (BB^$->1 0 6) © 
f-;l/?saci. 1. 8 (kg/cm»§) «±r$.D. HT 

iBoj:9 4ett4Ktt«nii i o i im^^n^nD^mm 

mtt*Q0. 5 (Kg/ariH) ^^.tm^titc. 3 
£(C&£j£1££i?ffibrc±C*>. 0. 9 (w /mK) r* 
0. g£*b D o ©0. 2 (w/mK) J:0M»r*ofc. $fc 

S^ffi!n©<tffltt^. 5 o offl©era»ewc««3fi 
n»iBHriMB0fctc5. 7^K«. * 

(DttttOStfaSfkUC 1 t*T^7c 0 0 . 8 m QJJff SS 

er*-5/t. 

[006 0] C©Ctd>62t3ltetRI©llffi^»J>FSBB 
«B»a?L*»«c< . 0*»fc»t*fiiBH><*-> 1 0 
5*5a;HK:«SL,. H o 4 iHK^' 

1 0 5dssmet)^ot»«i95«:$S(CSiK3n/c. 
flfItt©iii^iiS|gSSfii(r^ 5. 

[006 1 ] (5IJ6W2) 02 (a) - ( f ) \Z*%m 

ia»f®iar*o. Etcfc^r. 02 (b) (c) «b? 

IBSIJS^ 1 ©H 1 ( e ) (C tkI" W&<DStttir> b*>^-7 
-r;l/Al 02*ffJS8ILrffe)n/cfc© (WT. *>RS«« 
(*t«irr) . 02 (a) «B5feHMm«:«J:»m6ttfc 

[0062] WTC©02«C»^^riia6I?i?:itt?g-r 

2.. st*. nutans 1 ©01 (a) ~ (g) cc^rs 

ISfrif^CtCCJ:'). Wffiyy^hiSKfi (a) 

^(CC©^ffi7*y>f-EiKfi (a) i«gij«c. 
01 (a) - (e) tcjn-f#lg£m>. »?.nfcfe© 

^e. v 4 1 0 2 *§w8t uc t©* ^^2 mm 

(b) (c) JliiU/!:. ^tcB2 (d) tCTSTJr'Xc. 

> hMMBSSS® ( a ) ©±T(CtfraiSfi{* < b ) 
<c) ^r^ti-etifig^-tfOrffiU. 36tc4»ias« 
(* ( b ) ( c ) ©JhTtcSi52 0 5 «:-e^*iSfc^h> 
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CO 06 3 ] :*{C02 (e) (c^-r«fc^«c, wHEJMx- 

> IWS&tiitmmZ 0 5*. *B3Sfi(* ( b ) fc<fcO' 
(c) £rt-0T$©Uc 

[OO64]*«C02 (f ) K3VT«fc9K:. imS205 
£WB*h*ha£©><2->£/££&«C<fc 9 x v 
yi/r@SS^f->2 0 6*»fi£Lte. C*lCC<fcD4JS 
©^JS?" >; > h C £#-C*fc. 

[0 06 5] comtcbxitmtitcAB^'jyttim 
«£sa©m*a&f?ii£ff^fc*£3i. *tve*i©Jira» io 

8i5fc«. 4&*m-Cffl&UUC*>&VT%tc') 1. 
2mQ-C*^fc. $fc-5-©«&fifn©fIStttt. 50 0 

C0066] «±©f¥ffii£Jg*><E>. *fUS0«©£Jl7' y 
->£#Bi@«:g»l.. a^Utt^-* h£lHlS8'-<* 

->*»«M«»ic?geccs8»«*i*i. m&<om^ims. 20 

S££Ox.£. 

[0 0 67] &te. ttJbttWl/fclStt. 4Ja7*'J > h 

02 (a) ©:/•/> hEtgt£*2-lg7"';>f-IBIil«02 
(f ) (catfe^-C. 02 (a) ~ (f) ©IflfclgD 

iSL-cais-rhif 6 mm&tm hnz>. 

[0 06 8] (jQ6W3) 03 (a) - (g) 

©hjsw 3 «c <k 5 ^ > h e&«©s&x«3:^? 

Xg#r@0-C*9. 0{cteC»T. 03 (d) ( e ) WBtf 

1 ©0 1 ( e ) klTjrf ^©Btt* ? 30 
■<;UA1 0 2£liJgtU-CfS*>*lfcfc© (feTF. ffiaSffi 
<*<hfti-r> . 03 (a) ~ (c) «. I5fesfe660« 1 CC J: 

[0069] «T. C©03«:S-5(,»-CS^XIiWJ 

U 03 (f ) (C^nf «J:5CC, 7-';>hSSffiE«»S 
(a) (b) ( c ) ©rate. *lffl®S<* ( d ) (e)£ 

[0070] &{C0 3(g) iCfntX^K.. miUMV AO 

>hie«i«i. *ra«fi» (d) fc<tc; (e) *^-ur 

•7V > hSE&«£#.&c£#r#fc. 
[0 07 1] C©8KL-CfEli3ft/c6S7'.;>hE81 

««rsa©ftattifffi«rtf^/c«s. -en-enojsrag 

&filntt. 48*£raiSUc4C5Se73fc9 2. 
2mQ-C*-5/c. */c-e©g^JSIn©m*H4«. 50 0 
(B© ^itJiJtcSiK $ *iT I » ilUB-CSffi t/c£C 
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-5£&©i.>rti{cfct,>T *>-e©S^©J60i^t{t i 

^SfcOO. 3mQ±j?-r-SgSr*-.,fc. 
[0072] tt±©»fBg**»6. #HJS01©£J17-'J 
> h iSKStt® i!?W*& < . b A> £ 0?S'< $ 

->£#53i@{Cj£&U h£@i§'"5* 

«£t>;l3. 

[0073]$ fcftJgffl 3 <D-fimv$> tM, ^ffiE^fi 

4 4 BiB^sigKia * s t £ r <fc 9 ee& jb&©2k » 

$/cSs&mc«fc,-ctt. s^e©is^@ i o 6£jjn& 
ftjEtciOHtnBig^^fli/i i o i icmmszctbu] 

[0 07 4] fcfc. JJSOtWl, HJfefl2, ^JSW3 
ttt. HI»tt©^#iSitf'J7$ K«8i£-?-©liS£tt£b 

©flfe©W!»14^fiaiSt«l%-e©fllSi«£ L/ci^- J-St*£ 

[ 0 0 7 5 ] * fc> fljliMbffilllli Orx**5/«IS* 

!/ 5 K8Ml!©?3© 1 aW±*6^51Ufli*fflt,>5C £ 

[0076] W«tt^-^ h*©^«J»<!:L-C 

JK. '^y-JA. *J«tCfX7^b©rt©iatXh*' 

[ 0 0 7 7 ] ?dnili£4 UrglK*^ U-if?rffl 

XU— tf. YAGU— tfte<kCXx^^vU— tf*>P,S« 
ti5^< £4> nob- !f*?rfflt^C£^K';jl/»n 

[ 0 0 7 8 ] Sfc. ±ieHJg^ 1 . HJSW2 . ^JSW3 
T-tt. W»«^«W£0r, 0. 8g/cm' W±©fe 
(DZm^tcDK 0. 5~0. 7gr/cm' ©SSt?«. 
iit4$*i5 0K^/mm , se©3ig^ff 6nr. 

*£urs«©-?-o > iaoti^Tvt^fcwi/^^nJi 

fritc. &tc0. 7 5g/cm* TlOOKg/mm 
1 , 0. 8?/cm' tU:'C2 0 0 Kg/mm' ©5Wi 

**«»6ti. o. 8e/cm' «±r. -eo, facn© 
2. $mm3?\t, iMBMniBjmmKmtnrhtm 

Kv-tbX. Al, O, t»*«:fflt,»/c*J, 
Cja.K5S©$(lSI{CA I , O, . MgO. S iO, &£*< 

rao< a 1 1 o, -?>s i c. a i Nf&*£<&rrnt;m 

[0079] fei±©<fc ^(C. *^©7*>j > HBS^S 



15 

httiis- hs^jvs^te&aTuwgjssti. mis 

&r siaia^ * - <* t^fltes-c * s ©-c< 
j&wiijnMij&iMi <t Eta'* * - > <t ©©©g;fo#fi±-f 

5 c l -ess-?- *) . fc (;ti*vh3 y > F ia&fi* 1 ^ 

[0080] 

mwvffiiZk] ^©«fc5ectt6wc*»**:7';>Fe 

@*WBCC J&S UcSgO . 8?/om' «±©#*5f? 

msw*jtc8&* seS' < * - > wfcft <* h-c t, > s nwrc 

t,>-5C<!:K:j:0. BH/^->*sj/- FS«*©W«H 

i»7y>Fea*»*fi*c**. 
[o 0 8 1 3 ate, *wcjM»syy> FBWR©« 

«IB«JSS8Jli«MiBtt:JBi«OfcSffl»J0. 8?/cm* 
«±©W«S*«3&#*>6 ft 4 >- F ttMtt*Wm l> . 
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S'- FS&tmtfVfcfft. C©>- hSKttt40JV33r 

fi«cma?L*«ai/. c©*a?ucaMttiiiiRK*-* f 

tm©*IB**#*flSrtU ;XKC©«ttB»R**2tt 
SiU C*i&©fflk:<j>ft< £fc2Sfclk©£S'<*- 

•BtSrWfcSl* 0*»48L *rB£«B*Br3£>'«*-> 
10 «c^»-i>^f4C4«cJ:0. Bww^awaie 
{c* 0 . 39&©®Ktt©s<,>£Ji:?'y > f 

[H 1 ] msm 1 K<fc ZWM? ') > FEIg«©R£l£ 
•CH21 WI«2KJ:**Ji^.y>HBIt«<!>«aia 

20 [04 ] ^©W«g^#*lfi§{tf £ t/fcM?>; > 
F IS£«©tilJj££^-r 

1 0 0 wffla^Sfli 

1 0 1 mmmismmm 

102 */<-7^A 

1 0 3 nmi 

1 0 4 am&ttUi&JdtM 

105 itS 

106 MB(cj:&EM'<9-> 
30 200 Wt»M^?ii 

2 0 1 *ftttttf§}l!§*afi*«JB 
20 4 jSS&etttfiijft&JS 
20 5 iB?S 

20 6 MS(Cj:&Et|/'Cjr>> 

40 1 7KffiStt(cJ:&J|&|*S« 

40 2 SttttttUltHStt 

40 3 WSKCtae***-:, 



[04] 




